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(54) ORGANIC ELECTROLUMINESCENCE ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a luminescence 
efficiency of an organic electroluminescenct element 
utilizing phosphorescence luminescence and to secure a 
driving stability of the same. 

SOLUTION: In an organic electroluminescenct element 
having an anode, a luminous layer, and cathode laminated 
on a substrate in order, the luminous layer contains a 
compound having N-phenylcarbazoie skeleton as a 
principal component and an organic metal complex 
including at least one kind of metal selected from group 
7 or 1 1 of the periodic table as a sub component and a 
blocking layer containing a compound expressed in the 
following general formula (I) is included between the 
luminous layer and the cathode. (R1, R2, R3, R4, R5 and 
R6 are each hydrogen atom or optional substituent and 
M represents a metal atom selected from aluminum, 
gallium and indium. X is expressed as one of formulae 
(1a), (1b), (1c) shown below). (Ar1, Ar2, Ar3, Ar4 and Ar5 
are each an aromatic hydrocarbon group containing a 

substituent or an aromatic heterocyclic group containing a substituent, and Y represents silicon 
or germanium). 
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[0 0 7 2] ®^F«i^g 7 Ht % jE?L*&i£* 4 <!r PJ«td L 
T»*ffi*>5v^ttJ(SJ!E#ife|c: «t 5 E7U5B.JhS 6 

14 tm^2 i^>Mfc»«^y7rJl3S:ffAi"5r 
c!rt^T^^^TV^5 (H3#HS) . M^j/77l3S:fP 

9^te»«ft*sHS<, Ltli 300°C«±, 

e»ia«tLtii ioo c c«±^^*^^^ 0 ^< 

[0 0 7 3] ZCDBtfKDfztbtZ.^ ZtltLX*!tZ.m7 # * > 
7^y^^Di/7^y<k^ (4#|BBS63-295695-^^ 

^) , /tfyr~y> (a pp l Ph ys . Lett., 64#, 1245 

I, 1994^) , ^V^^y^^ (Optical Materials, 9 
125H, 1998^) fOtlft^i^, • ^7 

— sK^K (Synth. Met., 91#, 73H, 1997^) 

•i-i?<?j±mkyo, fr"r=-vj*mtm, ^^fyttt 
^(o&mmtm (j.Ph ys . d, 29#. 27501:^ 1996^) 

[0 0 7 4] »i^777l^t, jE?LMiSJ|j:n 
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TB3<Dmm$, 3— lOOnnu &^L<te 5~50nm 

XfoZ> 0 

[0075] in 1 1 i*m<Dmm, -ttefrh. &m± 

Kmt&8s iETLPiihii 6 . ^15, IE?L$§i^JI 4 , B§ 

[oo7 6] ^mmnmftm^xK ^-<Dm 

ft£««:/Bv^l^5fc», 
[0 0 7 7] 

USS^J 1 

[0 0 7 8] #7*£«±fc>f • *XBMfc* 

(I TO) SK^IilKS: 150nm±iabfct<7) (^vf 

coy h V y?97>(8ffikmBft=.y t ?->4rt:m^X 2 

^SrtOX^ft^52xlO-6Torr (#52, 7xlO _4 Pa) KT^4 

[0079] ±e««rt teens ttfc* y ^v*- h 

£*ffcLT&#*fifofc 0 *^*2xlO-6 To rr 0ft2.7xl0 

-4Pa) , mm$miftxmmz:ft^\ mmionm(Dmm 

[0 0 8 0] 
[flS2 3] 



10 



20 



40 




[0 0 8 1 ] mjfE^mrt t-SEB $ Hfcir 7 ^ v9 

5olJ|cA}xfc, »T(OTt, 4,4'-tf*.[N- (1-^-7 

^) -n-^^^a-t ^ y ] tr^oi^u 

[0 0 8 2] 
Ut2 4] 

Q _ p 





[0 0 8 3] Sr2>o^OJlH(7)^^^/^fc: — ^ — T^P 
ftLT^*5r^Tofc 0 roflt^SofStOffla^ 280—2 

7O'C0>J&H"C*J*I 5xlO"6Torr 
GB2. 0xl0"4pa) . Mm&m 3 ftXmm60rm<DjE1Lffim 

~/v%jvs<*/—f^t&*ttzfc&m (H-i) m 

3ttt*P»A««fri: Lt (T-2) t/Tt^yv?'?^ 
30 jfe^i OjsfclRSrfrofco ffc-&W (H-l) *>5ot3?jfi£ 



te210~220 t Co«Sffl£: U SS^fiifftt 0. 2nra/#(£ 
L, ^fy^^^H* (T-2) (1290~295°C(^tUS 
JCfciJfPU BW30nm-T?>f y ^frAfcH* (T-2) ^51 

fc e If8|(Dl^S(j:l. lxlO~ 6 Torr Gfal. 5xlO~ 4 Pa) T? 

[0 0 8 4] S&K. "EJLPfiJtJf 6 £ LT*2lC^Lfc 
(12) SrSo^aftS: 220t:tLT, «*i«ff0. 
lnm/#"C10nmOj»J?-Cfl|Ji Lfc 0 3R*«P<Z>KSftttl. Ox 
lO-^Torr ($U. 3xlO" 4 Pa) T**>ofc 0 EftR&JtJB 6 <£>± 

J±<DS-M Kn*'>*/!)y<W, A1(C 9 H 6 N0) 3 . Srl^ 

[0 0 8 5] 
Ifb2 5] 



50 
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[0 0 8 6] r^Ht^T/l^ — >?A(D8-t Kp*^* 

j D y«*©5oii»fii 280- 30ot:^«H-cwiW 

L, ^*NFOX^Sttl.OxlO-6Torr (#5)1. 3xl0"4pa) . 
Sg*iSfttt0.2nm/©T*IKl¥tt35nmt Lfc 0 ±|BO»«^ 
^7rl> ETLIftiSJI. IE7LlfflJh«XW«;^(ft 

■YK-v^^^ ii2OIT0^h7^7 P i(i[i$t 

Ltt«l t LTSg«rtOHffia[3&S2xlO-6Torr 

(*?J2. 7xl0"4pa) «TIC*5£^#*Lfco IS.ffiS £ L * 

:-3 



10 



20 



T, 5fc1\ 7yft-7^^^ (MgF 2 ) ^y^fV* 
— hfcJHl^T. JK*jt«0. lnm/&, K£*7. 0xl0-6 To r 
r (#*J9. 3xl0"4pa) T\ 1. 5 nm<^fllJ¥T«^ tt^il 7 (D 

HC J: ^JniftLT, &*i££0. 5nm/g\ JtS«lxlO 
-5Torr (jftl. 3xl(T 3 Pa) -CMff40nmCOT/V ^ =• $ Ajf2r 

*iSS[0. 3nm/&\ K^glxl(T 5 Torr (Jftl. 3xl(T 3 Pa) T? 

[0 0 8 8] i^±(7)^{C UT, 2mmx2mm (DIM* X<£>3S3t 

hyKOS*ft*tt 512nmT*fct), ^1)^!)^ (T- 
2) jd^Ot^t^Jftfcc 

[0 0 8 9] 

[«3] 





[cd/m 2 ] 
@250mA/cm a 


[Im/W] 
@100 cd/m 2 


[cd/A] 


1&EE 
[V] 
@100 cd/m 2 


sat** 

[nm] 




31170 


12.3 


24.6 


6.3 


512 


mmm2 


26970 


10.6 


21 .3 


5.4 


512 




6500 


2.1 


4.7 


7.0 


585 




.29890 


19.5 


31.8 


5.2 


512 


JtSf«U2 


9030 


1.6 


3.1 


6.2 


518 



[0 0 9 0] rW^rofH&ttt*®^ 250 mA/cm2tV 

jEHm±mt l-T m 2 ^TFLtzikSM (13) SrlB^fcfttL 40 
*-3{c^-*-. *fc3e»m tmmicft^tc. 

1-0 

[0 0 9 1 ] JltttfiJ 3 

(T-8) SrfflV^ffiJ(43*afi«l tRItRKLr*^*^ 
«Lfc„ 3§ft#t££3?- 3 (C^i-„ S^ft: (T-8) 

it&ffl 1 50 



jE?LPlihg t LT, 
[0 0 9 2] 
Ufc 2 6 ] 




[0093] zm^^tzmi-tmnmi fciawicLT*?* 
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10 0 9 4] 

So lot, ^BJICJ;^^*^^*^^^^^ h 

[Hi ] 



(16) 

30 

[12] mm.m^m^tm^co^m^^L.tcm^mm 

[13] *#«#^^;*^coBiJW^!)^^Lfcm^:»fffi 

Ho 

i mm. 

io 2 §§H 

3 ii^y7ri 

4 JETL^j^JI 

5 IgftS 

6 jETLPJiJhS 

7 S^iUJl 

8 l^ffi 

[H12] 
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7ny h-i— i?(DM£ 



(72) Xft 

w^jnm^m#*izf.i^BHriooostte 



— A(##) 3K007 AB02 AB03 AB04 AB12 CA01 

CBOl DAOl DB03 EA02 EBOO 



